The fate of the fragmented DNA (fDNA) observed in neuronal nuclei in Alzheimer brain is unknown. However, its fate is suggested as fDNA is found in the cytoplasm of adjacent activated microglia. After a brief incubation with fDNA, approximately 70% of microglia had fDNA in their cytoplasm, were activated, and overexpressed interleukin-1h. Microglial activation enhanced uptake whereas blocking scavenger receptors suppressed this uptake. These results suggest that the brain rids itself of fDNA from dying neurons through microglial uptake, activation, and overexpression of IL-1. Such overexpression of IL-1 in Alzheimer brain has been linked to Alzheimer pathogenesis. D
Introduction
Neuronal cell dysfunction and loss in specific brain regions is one of the major features underlying the cognitive decline of Alzheimer's disease (AD). Increasing data suggest that such neurons, undergoing cell death either by a form of apoptosis or necrosis, manifest significant DNA fragmentation (Anderson et al., 1996; Sheng et al., 1998b; Smale et al., 1995; Velez-Pardo et al., 2001 ). The number of neurons having fragmented DNA (fDNA) correlates with the formation of neurofibrillary tangles in those neurons (Sheng et al., 1998b) . Moreover, the number of DNA-damaged neurons found within or very near plaques increases as plaques mature from simple diffuse Ah deposits to the more complex neuritic plaques, which are diagnostic of AD. Interestingly, there are virtually no neurons, with or without fDNA, associated with nonimmunogenic dense-core nonneuritic plaques (Sheng et al., 1998a) . Such DNA-damaged neurons are also found in an experimental model of AD (Sheng et al., 2001) . Although a variety of initiating factors of cell death have been extensively studied, very little is known regarding either the mechanisms by which the brain rids itself of fDNA from dying neurons, or regarding potential cascades triggered by these mechanisms.
Resident resting microglia are activated in response to either natural or induced neuronal cell death (Egensperger et al., 1996; Thanos, 1991) , suggesting that activated microglia play an essential role in ridding the brain of such debris. Multiple scavenger microglial receptors are proposed mediators of such clearance as they promote microglial adhesion to fibrillar Ah-containing surfaces (El Khoury et al., 1996) and ingestion of Ah (Paresce et al., 1996) .
Here we provide evidence of microglial involvement in the clearance of fDNA in AD. To address questions concerning the disposition of fDNA in AD, we demonstrated that microglia most often contain fDNA in their cytoplasm, rather than their nuclei, in Alzheimer brain and further verified that microglia in culture are activated with overexpression of interleukin-1h (IL-1h) as they internalize fDNA via specific identifiable processes. 
